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(54) DATA CONVERTING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data converting 
method capable of suppressing, the DC component and the low 
frequency component of an output bit series without making a 
clock frequency high and without inserting an excess adjustment 
bit. 

SOLUTION: M-bit input data are converted into an n-bit code by 
a ROM 1 in which a table having a code group in which the 
continuous number of bits '0' held between bits T and the 
continuous number of bits '0' of a forefront side and the 
continuous number of bits '0* of a rear side are limited is stored 
and moreover the code obtained via a bit converter 2 inverting 
the rearest bit is inputted to an NRZI converter 3 and an 
accumulative value (DSV) is obtained by making '0* and '1' of an 
NRZI pattern '-1\ '+1' respectively by a control part 4 and the 
presence or absence of the inversion execution of the bit 
inverter 2 at an inversion possible position is controlled so that 
the absolute value of the DSV till a next inversion possible 
position become smaller. 
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-St. 3- Pa>JtffV»Tbf9 F "1" JWfittUfcO. 
fc'-y F "0" A<g*l 6BB«"r*«#JW¥«ET*;i£ 

-5-CT-. il©f7h/^->))»b. 
$ 6IC3- K©PiiBlc4J»t4tfy F A tTF©i!i<l 
m&m*.*. 3- KroycffiiRlO fc'-y h "0" coa&flgc 
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RL1 (0 7#H3) £kl = 4il£(T. SHE'iOk'-yF 
"0" OSScflgcRL 2 (I27#B3) =&d=l(lWJi. 
k 2 = 8(iy.T<h-r*. cnb03-F££3-FA<h 

T. &0f#-&3— FStti2 0 7iS0(C®'>T-5. ^2 
; c< £3-HAICfl0 ^Tol^k'-y ^^->S;S 

-r. cniisgiof-yjuofi^siuTiso, 

5fck*-y h/^->S;}^i3- FA*>e>&*3- Ki¥ 

^•Afif-^oa^k'-y h/^^-xc^^-arTtea? 

n-K^&SagT-ti, S^ftfHCCcoffi 1 Of 

x-7Jl^£tffil30f-:/;U£ffl<<>T, 8k*-yFOA 
^j-f-^S: 1 2 k'-y FCD3- FtC^&f -5. 

RL3 = 90«-& (8:1). 

RL 3 = 1 0<D«t (8:2), 

RL 3= 1 ICON'S- (8:3). 

RL 3 = 1 2<D«-& (8 : 4) 

f-y V "O" WliMRL2*i (k-k 1) =4«i 
9*£< (5<1J£*±) . #3- FOftlPilliltcfcttSk'-y 
F "0** (OjS&lBgcRL 1 #d= 1 (IKUiOlg^t::. 31 
3-F£*3-FO##ffi#l:::fett*fc*-y F "0" ©I 
^(IScRL 3#8i@£&x.$' i Ifigtt#fc-5. 

[0 0 3 5] gUtfiUIICiStt^k'-y F "0" Oil 

&B&RL2A* (k-kl) = 4il£i8*.S 2 710<0 
y^-XOa- H t;^t LT, 12 3 tC^-r=fce> FO 
■ F£k'-y FK£LT "1" <i:Ufc/^->€: 

tt£k'-yl- "0" Ogaa&RL StCJ&UTk'-y F5£ 

<Dnft<DGmzm%:miR?z> zt\z£K>. u. 8) r 

LLf?^0&#£#ICiSJ£3tt3-<t7!><-e#3. 12 2 K 
7kL.££3-FAKJ1T 5 2 0 7il0cD/^->ro^ 

[0 0 3 6] (3-F^jaStCO^T--?-CD2) 

tfjJBL-;t£3— FA7i><E>&*3-F8?£#'t2>S5 
l©?-^;K0*1?tt. g*2 0 7aOO/"^->OA 
#5*-?ICL,A>*fr*E:Tgfc^. 8t-y h TSSE *lQktJ. 2 
5 6a90/S* — S^-CtCttLTa-FS: 

- 9 1 z » b T W CO / - > * 3 - F t Is T f ij 0 S3 X 5 « 

to o 3 7] *H)5g^siT«. rne.4 9390/1:?- 

©/1*->£3- FiUTiiflOf (1. 8) RLL 
^OfcfrfcSSfcU TJOSfcsSiBiltc&lt* k'-y F "0" 
©aafflftRT- 1 #k 1=4H£CFT-, g&Uk'-y Fri< 
"1 4BT1 2 9I0i?Sn. CO 

«fc3&&f***ifcT/t$'->0 3-5. [2 3 0R&3-F 



coo33] (t*-y hsesaac-3UT--t©i) ±a? 

^lc*3^Tk'-y F "0" ©SSSH& (la-b'Wtll 
©k'-yF "0" ©gafl&i^-FOftsSlMOk-y F 
"0" ©a«HRi©?n> RL3 (12 7 #33) A<k = 8 

3-F*JMMMC*tt*£v h "0" ©g^il 
KRL3^k=8*Sit-5'ir-^«. S3-HO«l« 
©k'-yF "0" OgadifcRL 2fc*3-Kfl)ft«lO 
k'-y h "0" coSailScRL 1 ©*&•*■"&£>•£ (RL 2, 
RL1) Wy.TO 1 0a9O«"&K58£T*. 
[0 0 3 4] 
(7:2), (6:3). (5:4) 
(7:3), (6 : 4) 
(7:4) 

[0 0 3 8] B4C. 3E3-FBtCfJ0ST^I«g^k-y 

:g£SL-T*59, C©<fc5fck'-y 
-FB^e&^-FiS^Artf'-^WS^Ok'-y h/1 

^ - > tC^tJCS i£TfB)£ L T t» -5. 

[0 0 3 9] CO.£"5£Egl£Kk*<y FA* 

"1" ©aEa-FBSflOST-St. 
ff7h T^liU (1. 8) RLLffr^O&f* 

;£n-F©5fcSik'-y FA< "0" "1" fr\ZfcCT> £ 
3- FB^<=> 2SSM©3 — F (#^3-Ktffi^3 — 
F) .©^m*>£»iRLT3l3-Ftc9J9ST*i# 

ic. * 3 - f c a » 3 © f — y s » 6 n* 

rft#3-Fj SrfiJOST^rtlZ-r-S. 
[0 0 4 0] M&«. *3— FB*«*«0 3 k'-y F*« 
#&<Drt9->. "10 1" fctt* r^3- 

FJ ^-OftlO rfi#3-Fj ttc^SiUT. M#o 
tt*^t>-&*«P*-r*. j e-UT. '*3-F*<tf-y F 
"1" -CSfiS*»ftl-tt»fi=>-F««fflb. "0" ~C 

[0 0 4 1] -•pcof : -^(C*ff£:-r5^3-FtS# 
ma>Ok'-y FSeffiSCO^frCO 

ok-yF "o" «)aaH»^»u<ft*«fc3fc«oaT 

5i:^li. £3- FB^e. 5 OlOCr-i' 

IZ#-t33-FfJ9iiT#T-£-5>. S5l:. COTj^IC 
±0£3-FB^eS«Ufc^3S3-Fta«3-FO 

[0 0 4 2] Jtii!iUfc2 0 7I0<D±3-HAi5 0® 
0C0±3- FB€ri&^-&t)-ti-5<!:. -&It2 5 7aOC03 
-HSfflSTtit*. 8 k'-y K*iS$n§2 5 63 
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[0 0 4 3] £IC. a-H*»BB»II*^Ttfy h 

" i " j^aa-r*»^ic«ffl"r4ft»3- fko^tk 

ft#3-FI4. S3- KQSJ1M0 3 k'-y FA< 
»fi3-KT»* "10 1" (Dif^lco*. &3-F£: 
LT<£fflTS. ftoT, tt#3-FfCt4£3- FAiSi 
a: B <*: U T&ffl L 3 - F t MUTT -5 9 - > t> ffiffl T 

[0 0 4 4] ft«3-FCR*aft**ft»4. JfelSfflUC 
i5tt5k'-y F "0" C01MRL 1 Aid = 1 
k-a+l = 8fl«T. gJlffiHCfctt^k'-y h "0"<B 
a&f@&RL2d<d=l«£Lt. k 2 = 8<1J«TT. *> 
•3, U-fnfe (1, 8) RLLf^OJfcfr (fyh 

••I - t "i" h "o" ommm®.RLo 

*td=l(@EA±. k=8(l«T) SrsSfc-f 
£©*fl=«*JErs/t*->tt. 1 3 9I0i¥ftt5, 
[0 0 4 5] H6I=. ft#3-K»C«9!3T'5ri!&tfv 
h/^^->©-«fiJ€:^-r. mii^ 3 W^-y;K73!*J^ 

- H 6 ft S 3 - F»£ X-hf—9 VftiZto k* y F i\9 
->{Cj*^$#TEjfiL/T('»-5. JI<D<fc3fttt#3-F 
©fiJOSTA^Stft^A^x-^fi. EI2<75liil (Dt 1 
-7*l:EaSSnfc£3-l<Atlt«fflStl43-H 
St. a 5 <d« 2 ©f-y;u:EJ6S - >* B i 
Lt«fflSn53-KS«)5%, k'-yF "1" T?S&*-5 

{CiS^T. fvh "1" 7?te*-53-Httl 0 7ffi0?? 
ftL. ft»3-HtbT*6»4/^*->»J:0t)*ft 
l». ±oT, ft»3-K©aOSTtt+»CBIIgt?* 
•5. 

[0 0 4 6] (t'7Hfiji!lllCOHT--E-0 2) 
5T. ft«3-FK:*tbTfcM3-FA<D»£i|B|* 
K. gSflWcfctt-Sk'-y F "0" rol^ltRL2A« 

(k-kl) =4e£SA-53— FlCttLT. ifc3-F 
.hcDlt^gB^lcfelt-Sk'-y h "0" Q2iftfl&R L 3ft< 
k=8«£ig;L-6«£#fc-5. ^-O^-g-fCH. ft§3- 
K©«tIt'7hSf'yh "1" KEGS**. 8JEffl 
iCfclt-Sk'-y F "0" ©»*«ftRL2*<2fi£U:©f« 
#3-FlC»LT. Ste3-Kt«0^T*Ci:*«T* 
•5. 

[0 0 4 7] ft*3. «&j?k*<y htf "i" (Dn9-yo 

3- HttSGMO««3- HICtt$*nTHftt»fc*. 

tt#3- FO&JtflUC&ttfck'-y h "0" (D 

R L 3 = 3 <nm£ (2 : 1 ) 

R L 3 = 4 <Dm& (2:2), 

R L 3 = 5 K>if£- (2:3), 

R L 3 = 6 Wif-g- (2:4). 



3-F*ff«$H::*itt*£y F "0" Og^ilg:RL3 
*<8H*:8;t*«£tt. fc1"*3-KH:Ky F "0" "C 
teioTl>5. ft^T. COtfy FEfE&ilKcfcOk'-y 

f "i" ctttsi^. 

[0 0 4 8] (NRZ I2&IC-3^T) ±i£Lfc3-F 

hse»atisT»6nfc3- Fi4 

^E>ICNRZ I (Non Return to Zero-Inverse) 
n. g&fftfttiiftk'-y hJSJflift*. NRZ I SES&14, 
AA^nt3-H^3-Kfflt'7h "1" Ttii73£E 
•cU k'yF "0" Tta**«J#-r-6J:3ft— tt/^^- 

> (nrzi/^-» ic^^-r-sja^T-s.^). 

[0 0 4 9] (k"y FEIEiWSPICO^T) ^tc. #*iS 

j£7*rft»c-3v»-cBMPrr*. Dtoss^®)ittB£7^^«iff-r 

S/ii&lZ. NRZ I/W->©fc'yh "0" £ "- 
1" . k*-yF "1" * tLTS«J!jDW^ff ot 

JPlffiflDlSffl (DSV) CODSV<D»»i*i 

[0 0 5 0] **ilfi»ffirt:»4. Hfli£L/tk'-y FEIcfflS 
lC*t»T^re-y hSe^^fT-r^^b'-y FUOt-tc, k* 
•y FEG£fToT*,fTfcft< tfcWfcftUfcfy F (SC 
BiegficS) Ai#ffiT*Ci:tC3SaL, SH£©EeoTf£ffi 

iztsiiznv bR&onfrvmm&fcm-rz. eat. n 

[0 0 5 1 ] ft*. CO k'-y FRCWWlCHUTtt, _t 
JfiL>t^TOSeBItH£ll«:Kte^IlEtt«t*r. *o 
-gBC5*£k -y FE«E*Jfi&ftH<fcUT. ltl<65fil>T- 
* KMT D S V ©ie#M«JUaT* J: P K LT fe«fc H. 

[0 0 5 2] Mj^Lft«t3(C. ^USEJ^Si© 8 / 1 22 
^{C«fc^x-^^m73teTf4. £3-KAiftfa-K 
O-gBtr^LT. 3-H*»»»«=J3»t*lfy h "0" 
CDS^OScR L3A { k = 8)l€:Sx.ft t^J: o \Z~$~Z>titf) 
\Z. $Simi,fz¥y hSeffiSSrff^Tt^. C©f-y h 

O3-K»tt«IB<0^mk:*t>Tt>. 3-FSWMM* 
IZ*5tt-5tf-y h "0" ©aStdStRL 3<DSJ^ (RL3 
^k = 8(lWT) «-?^ST^-5oIflgttA { S>-5. 113— K 
co^miUCfclt'Sb'-y h "0" omWimWLR L 2 <h. * 
3- h*W5taS']tc:*3tt-5t*>y h "0" Oil8c(l§CRLl 
■h<OSa*.^^-tt (RL2, RL 1) A^T^l SMKXD 

m-s&ztuzmm-rz. 

[0 0 5 3] 



( 3 : 1 ) 

(3:2). (4:1) 

(3:3). (4:2). (5:1) 
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RL3 = 7©i& (3:4), (4 
RL3=8©1# (4 : 4) . (5 

-H«#SB»i;feit-s (RL2, rli) wsa^fe-a- 

rtUiEl 8 MQW>-?t\.i)->hf3.oX\,*2>&£lZ\t, fc'-y 
FE£&a«Dllff<£> : £Si£:t:-y F "°" 
BM-ftzifil*©**. tftb%DSVCfi©fc»i: 

[0 0 5 4] ICt. (RL2, RLI) ©8*4to* 
A<RL3 = 3»i§© (2 : 1) , RL3 = 40«*« 

( 2 : 2 ) . R L 3 = 5 (2:3). RL3 = 

6©^0 (2 : 4) £O^T«, £<y FRG«S*fr 

f t*«tan*«t». f©*©3 - k*««»3 

[0 0 5 5] C0DJ:3fc 3 F*£*»tf*fc»- 

gCRL2<t. fca-FOftWMKStf*^ F "0" <D 
IttSftRLliOfi*^ (RL2, RL1)*<± 
IC^tffc (2:1). (2:2), (2:3). (2 : 
4) Wif^tClS-pTtt. ftf3-KOftSItf7 

t'-v FEiE&a^ltL-T^S. C<D£?tS. 

x.9-m&*mz**&-t*&9# t te™*> (RL2. r 

LI) ** (2 : 1) . (2 : 2) . (2 : 3) . (2 : 
4) ©»*C-P^Tt». ftta-HCHWK'f hK» 

[0 0 5 6] iiBUfckf-y hEGMW»=J:0. 3-F* 
ft$&aT??#'=>*T.fc3— l*<° 1 k* - ^ FO^€: fc'-y ^ "°" 

"i" icSG-r-st. nrz (ffi* 

•5. 

[0 0 5 7] 08 tC, It3-H*itfRC3-Kl:» 
fp-T-5ttl*="-F. NRZ I/^-X ttj7Ji£^&£tf . 

d s v<£>*(t£;rr. cn^e»7)^<fc5ic. t'7 hs 

fK£fr-p£. «K<0D S Vcr)^{t^[6]^i£ST-5. 0 8 
©«T?tt. fc'-y FEfE£fT fe«tlf»***D S VOfctftt* 

[0 0 5 8] 8oT, fc'-y hECSfTofc*#£*T*>& 

FE£A" i Jf£<!:&3ft^ :tel ' lT - DSVOtttlW 
g/F^fcSJ^Kfc'-y HKC©*fT<0*«*ftlW*"* 

[0 0 5 9] (*fSW0)7 : -5'^SI*^* < jSfflSn5-> 



: 3 ) , (5:2). (6:1) 
: 3 ) . (6:2). (7:1) 

Eftfc'-y F^?iJ^->XxA«. ROM 
(ij-)«*>iJ-jt%U) 1. k'7HgeS2. NRZ 

[0 0 6 0] ROM 1 (CIS. WifiUfclgl. JS2*S.fctf 
fg3<7)x-7JU#te^£nT^S. ^-^feSStCA 
^jSnfcA*x-^ttROM 1 \Z7 HUXf-^iU 
4Aen. fMWfiB4lcJ;*KffliOTTROM 
F*tBi*ffl3n-5. ROMl*»6tt*m**T.fc3-Htt 
fcf-y FSS§l2ICA*5n, ©Jffllg|5 4tcJ;-5SiJ^C>TT 
S&MWfc'-y FatjgJ&WtcEiEfflaSft*. k'-y FES 
«2TfflS«nfc=i-Ftt. NRZ 1**83 KiON 

Eft£M 5 SfctiT^-f F 5-f 7*gl6 KEft fc'-y 
[0 0 6 1 ] 3ef-fXyISI2igl5fi. iT-f^J 
Eftk'-y F^'JKSe-pT&TfcfflTfct'-ACD 

CtlCcfcO. JSCfiKESf-y FS^JKttfSLfcfc** F?>J 
SrJgJjfcT*. CO«fc-5>4-a©XSA^fiESt?*-5. 

[0 0 6 2] —7j. ftxWXf F7f^a6(i. 
<££IH&LT5'-*<BESW±£fT5ga-e&0. Eft 
• i^_4f^e,co7tf-AtCJ:07c;^-<X^±(C7 : -5'WE 

[0 0 6 3] H 1 0~I2 1 1 ICjK-t^a—y^- 

h£ffll»T. *HJ£^HlH*tt-2.T : -^*8iro5aa^lii 

F^^y^iCoTti^^S^iflSTS (Xf 
•y7S 11). XT77"S 1 UC*$HTft»3-F75 

1 £fctefg.2<D^-7;W£m>T£:3- FAsifcte£3 
-KBOa#3-KC«*L Ufy7"S12) . ?l# 
S^ttgn-F^^^UTT-a (Xt'?7"S1 

3) . -yj. 7ry7'Sl HC*$HTtt*3- F??* 
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IJ7-T-5 (XxyT'S 1 3) , 'A<DXtly : -^ 
it. W.I sfcliS 2 C57-7;^fflHTin - K A$t 

5) . 

[0 0 6 4] d?UT3-K«SU5atCj:0»6 

LT. ffia-FOT^gBfttcfctt^fc'-y h "0" edging 
HJ&RL 3£&tiiL Uf7^S16) . C©ISRL 
Wf'^S 1 7, S19) . Xt7^S 

1 7CSl>T. 3-K«»«»CJ3l**tfv h "0" CO 
ggtil&RL 3jJtk = 8®£8*T^*<i: ! l s iJ)£;£nfcig 
£!Cf4. fitlb'^h^ "1" lcK(ES-&fcS«E3-K 
(c^3-h*^^sE-r^> Uf'vysi8) . SEfc. Xt- 

"0" OlttflftRL 3*<0 £«JSSnjfc*£. 3£0 

Uf7yS2 0) . B»l:ftf3-H75mT4 
(Xf7^S 2 1). 

[0 0 6 5] 3-K©*»*ff#;:n5GW©»£. -3 

£ <0 3— K^Jf-SB^lCfclt-S t*-y h "0" ©a«6ii&R 
L 3 A*k = 8 ISSx.TU'iT. ifcOtfcS^i: 

2 2). JWfrttCtt. CC9Xx-y3"S2 2 TI4. 
k*-yh£ "1" tcS$c^ tbtSfc 3 - h'^SL, 

■3, &3-K©5fc8HMtC*itt*£'y h "0" ©gi&ilgc 
RL l#d = lEA±T**ltf. k'y hSe*<"I«lT** 

■5. 

[0 0 6 6] fit. k*-y KSe* i ^It£^«^t4D S V 
©*6*HI£StjrL Uf7yS2 3) . gflHcoEGDlgg 
filft'7 h£eL/fc«6©g(ES?lfflDSVi. k*-y 

KL Uf7yS2 4) , SG^JtODS V©«6*MI© 

3-K*Kte3-l<tSEH-r* Uf7^S2 5) . d 
C9&Xx y:7*S 2 6 Xx y3*S 2 4tC*5^TE: 

*E£?"J©D S V©J6*ttt©#a«»1!tJRM©D S VcDi&fl- 
MiO^€-ltn«. f7hgfH^pCl<!:)i<Xf77' 
S 2 6IC&£. 

[0 0 6 7] Xf7 7"S 2 6£&lr>Tt4. 5£*JfigftS 
*Ktt-r*4:*tC. DS V<7)fS^5g^$-tt-5. dcDg. 
DS Uf77"S2 7) . CCOjEMfC 

W0TI4. «ffi©ElE*re&BTlfv hEGLfc«£© 

[0 0 6 8] Uil±©«t5ClxX»6nfc3-K 



^Sr'fT? Uf77"S2 8) . <fc 3 C UT t'-y h 

"o" coasseia^a'M e, s^siucf&nssn. as 
*jt*-y hjR?ijoitaRtfe«ia«»*««iffian/i:8 / 1 

2a6»lCJ:*3-l*«tt*ff3C:t*«-C**. fix. 

L. k*yh"0" Tai*l£S}ff -5NRZ I ^fefflJI£ 
ffoT. ffi*fiM»JR*l (Efttt***!) tbTiB^-T 

[0 0 6 9] l312fC. *Sfelt»ffi07*-^S6a*S5* 
5 > x- * J&yi A>6 & -5 Xfl 9 \Z% L T mm b 
fci^«5ia*OT*JII«)t*X'«? h;U€r^-T. tttt© 
7tSb(3 r IsI-COx-^tC^tL-TtS*© (1, 7) RLL 
7j5££iiffl bfc^^-com^X^^ hJI,£0 1 3 (C*rt. 

(1, 7) R L L7j^I4. ^(CiEKEtffg^i&BKtt©® 
«*froTi»fct»fc». <£J3i£«fU£©X^:7 h;i447 5 

;£^Tl4i£iffiStf &ffifcJ5R#a<'h£ < fc*«k ? IC D S V 

[0070] &*3. *%^t4±ie^iS»sgtcfEe>nsfc 

C9"CM4&t,>. {SJ*J4. 3- KSI&trBRLT. ffim&3\Z\i 
yb "1" t>W&.®<Drt9 — >t : Si§km<D/t? — ><D^ 

v b&jfc-sim&mtmmzmK comma- vm.m$. 

EG ^Jfigftg ^ -eco d s v o**ttt«f */h £ * «fc 3 
tc. m«3-K©/t*-> (f-yh "1" AtflMA»«r 

[0 0 7 1 ] C©J;5lcnW3-K©JfAffl:«*Kte^ 
[0 0 7 2] 

f-y ^COx-^*nk'-y KC*»T«»^IC. 
3-K^gB»IC*5t»Tt-y h "0" 0affiB&ft<f9r£ 
«J:»)***^»^lCt43 - KS^I5k'7 hS&$ 
«. ccof-y hgeJSiacO*il(C^^€>-rt'-y h "0" 

©atte»A«Hfie©«iBtc$*n*«^»=f4. a-n* 

< «t 5 tc b'-y hEC©Hff©ir*S*IWW-r* C t IC 
ioT, fc'-y h "0" coil^(ia^Rlf^®H»cSJKU3 
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[0 0 7 3] *»WCtt*tt»!B"C««UfcJ:3 
IC8/12^m^r (1. 8) RLL<D&ftX-fto£olZ 

[0 0 7 4] se>tc. ta^t'-v hfcmom.iiiL&.xfi&ffi& 

[HurofsgiiteiftHj] 

• [@i] *»W©-*«S»ffi»:**5 f -^**** ,::fB 
t»* (1. 8) RLL^MMifcf 12f^M 

:?->cD0il£^-ri2 
[0 2] |BI*J6»ttC**5*-^«**i*K:ffl«r»4*3 

[S3] m^mmz^T"-^^^^^^ 
- v- a©— %tt<Ds.m^- h&^-tb 
[04] R*jfi»*cff*x->*»*i*«:ffl^** 3 

;p) <Dfia] ; £^t"0 
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